jtf AJai t ^ = * J - A l yjS' ^ »x£ C^yS -\ 



V A 



y 



v 



1 ojUw (j^Ujf 



■c-^j jlT <dai _j A ^^IT (.oils' ^(^UjT 0^5^ 



d7 v„ 



12v 

4^ ''' 



o 



V J 



9i? 



A 



R1 > 18k 



2.2k - 



22uF 



100uF 



2N2222A 



Jt V ~< ^ > 



2.2k 



Vin nj 



Freq=1kHz 
Vamp=20m 



R2 < 6 8k - 



1k 



A 



100uF 



V 



Vv 



V 



6,v 



^c: 'or; 



\ : ;> ^ ^ 




V 0 ; 







? 




Y 




r 






o-'- '■' 




J// 










V 


$>■• 




A 




\ 





.xS ^Sj \ j£i jlo* ^ Li ^ Jj^r 

25 v % 



2N2222A 



Vz Y 15 v RL> VL 



\ <v r 



75 J 



RL 


10 k 


lk 


10O/6hm 


VL 








IL 









'/lb 



4 



15 v 



22 k RL > VL 



Q1 ^ 
2N2222A >— 



Q2 
2N2222A 



100 ohm 



RL 


• 


100 ohm 


330 ohm 


680 ohm 


lk 


VL 


0 






y£l 




IL 













L 



J 



5 



.-La j jj RL Ot _^Ju \ \l..,„ 'i I j T2 J j\jj>- C-jIS CJs- Y j£i jj ( .Y 



1^ ^'/fA 3 '* 



a '4- Vf =«4r e . 



V f (_ v , 



' r /fA- 



V 1-* 



if, 



15 v 



> 22 k 



820 ohm S 820 ohm 



Q2 
2N2222A 



Q1 
2N2222A 



&R2 Q 2 3 22A--C 2N2222A 



Q4 



<> 

> 



680 ohm 



1.2 k 



680 ohm 



r j£i 



6 



i - V 



; ^/., 

, i iy v 



| — vv 1/ 



\o* . 

\ \ A V 
3J ' K 





3^ 



■Hi 



T" 

C.r. 



oOUS" w^ir iJ 3 JJJ J 3 tJO^e- ^jL^Uj" ,^1* «0^ Cj^i: .O-iL ^ «J»0»- * j^ti JO^** J I jljj>^j; 



9v 



0 o-^ 



0 A 



V/V >1.8k 

* / , 



1.8 k 



M 



Vout®- 



? — 1 1 — 

Freq=1 k 
Vamp=100m 



V y ex 

Q1 Q2 
2N2222A 2N2222A 



l;Ok' 



"> Sir 



'3.9 k "\ 



Mo 



<7 

-9 v 



•■^ \Sj$ •j ,Jj ' 1 ' J l *JJ : -ij ;, y t5 ^ J ^ b i3j* . 
XdS" jJu* *>-/) Oi^^i 9 jlojl I j erf j Jl^S" JU*I ^,—1 «j 




'ct "... r/-' ',"' ;.. 



.o^ <_-U*. I j CMRR j dS' ^^i- t,^!^ » .T 



1 ojUwj <j^Ujf 



('» ''■ t-\ ■ ■■' , 0 djj&tj »x£ c*jys :j£*U jT o'3*« 



*Sol . »- ^ Oj Ji .jc^" .J-ili viSU -u- 1 u jlJC j JtfL- U> ^os 1 tot/ oUb 

AB j B A j& Jte~ ytf ± xi.1 j^i r ^ j3 Jl^_- ^ I ^.U. jj j >^ ( jlS' ^-U Olj/r 



ft 



4' 




A 1 kHz 



Load 
100 ohm 




5v 



1.2 k 



Vin 

J?p-p 
1 kHz 

I 



Q1 
BD'139 



<7 



"J. 



- Q2 
BD140' 



1.2 k 



S7 
-5V 



f 



Vout 



v. 



re- 



Load 
100 ohm 



1 



^ j£i ^UjIjl. jj i j ^r-j^ jkJj jjiiuuU^X 1 -^ Vin=15sinwt J* j 3 V A '"' 




9 



^-Jt-U^i jj-JlX-*! y 3 "" C)l tC-i y£ i*— j jj» I j^Lt y& (i^j Jl jlial/l y OUoji-i-a ^jlj-* w-lc-l 

y~*\ aIJp li^j JUaJl jl jljU ^1 .-LflO ^jwUj Ij J jSi^S" i_-S' iI^j y j ,J^i .J jS* ojli^l X»- oJUiT C-J jjij 

ijijjj C-«jli« JJj'jT o (^1^; ( _ J 1S' klJU- jj .Jjti ^ ij-^ 'j -^->- L ii5v) oJLi' Cj^il <iSC yj J^-i 

*j JaJ-u(Vj) ijijjj jUj ^ (ij) ts^jjj y>» uT *T Ri=Vi/ij -.^ jitxS Ojiii^ 




y. V J^J _/ y jl-**- 4 p-* 1 j 1 ls^-> C - , J 1 ^ 4 •(►?*■> ls* j'j» 'l5 j JJJ £r* tr-'^' j* i j*** *! J 1 -* iS^S. '(^) J 1 ^- 1 
tSyV 1; (p»l ^ • ) ^jZjfyf jL— > i 0 ob_^- jj jjT tS'ji .Ro = V/i 0 :JjT ^ c— j *^ i 0 o^.yr y y jlJi* 

^s'<Sj^ •j ,Jj ' 1 J; 1 * jJ_j- jlij>- (j-—-* j uT ^ ji yy jUj lAC CJj jjb jly li j ^ ^ 



Rs 



RL 



10 ohm 




10 




r' if - - • - - •• J 

, , -XjSi « jlJJ? Ij jl-U X\j ^Lf, j <JT)j>- il-vjli* itSJjjj Cii^U« ijtyr i5 tjUj ^ .T | 



Vout 



RL < '10k 




1> V\ . ^£ FreqiTfflz 




2- 



. Ij Uj jlT 4ai (jji jl-L. j J A 



7 



T 



-5> 




1 ojUuj ^jioUjT 



Vfc Oi 1 Vi 1 ** j' "J 1 - 5,1 utTJj^J &JJ3 u-*^ V-A* js*" J ^ iS^*, cri 1 ^ 'g^v*' 



u 



* * .JL^T aJl-Ul (v^— I jly^i ^J_i) K~> XK S ^JU (^1^ Ij Y X, j J «Xi O-l Jjl y X 



I vc. • 




12v 



\ 



680 ohm 10 u 

r-WV |h 

Rs 



< 


> 

>1.8k ^ 


> 100 k 


56 v k 


10 u 






II : 


> 100 k 




Q1 < 





2.7 k 



10u 



Vout 



2N2222A 



4 \Vamp=10m p-p\ ^ 



4 \vamp=10m p 



Q2 
2N2222A 



560 ohm. 



5 



33 U 



-A/W- 

56 k 



■ 2.7 k 



RL > 2.7 k 



10u 



< 1.2k 



10 u 



o 



12 




ill ?< 




6,6* 



A 




1_ . 




>.5 



I \ j 



y/ 



..US' jj^i^ Ij uT ^ *SLi j ^-Li £y -t 




.JL»U 4 >Uu-Y 



f? n 



\o _ --Wo- 



v. " 



•'V /' 



-—-> 



" ; l' l ' v 

\o Q /I 




V i 6^ 



„ boo 



K 




U .uuT ja & ^ "Op-Amp" jU^i o *f (Operational Amplifiers) ^'Uu* ojcf c-iji- 

*i lS*JJJ lS u .r" I iS\JJJ J-* J 3 J l/TJ j>- T* ^ iSl;'* V>«*» Op-Amp .Xil ^ iUj jL-o jtJj t5 

-Ul ^yiia ^ e &\ jb ^1 "O o-ii JU*I jjj jSy eXS <1*ja! I y_ j Ujb »JJUS" ^-j^" lj ^j^- iS 3 JJ3 

^ j*Xk> C-w. ^ L /jJ / ^il ^ tJ Jjjj t£l» JU^~- j C—l »x£ isj^** jf- lj C-i. iS >3J3 j- • J JJ 
_;) ^ j'y_ j^— > i£*3J3 V-ijliu jl 3 3 ai X Jj-l>-) jLw ^?r3j>- C*jli« cfiljb ^— 1J* ijl' -^-K 

■LI j ^jj^l i^l j> I JUi ^ <*ki d& ^U-^e- 15 ^- J .y> Of* .C—l jbjy-^; (^ly/" -U» X>- jl 

.j ^J? 5 ^ Oj_j-^> ^ya^JU* ^ jl <u JLi; jtJ_j <o JLflJl.i jb jU DC ^5 }y£- J>-b ^jUjji-jjJI^ 



jL- J_Jb u>^l jT^l* ^jjj ^ /l^Uc-l^jj ! jt_ ; jkJ^c->' ^^^ijb Op-Amp ^SLuiTjl 

3 j£ j\ ji »>Lc--l ijy l J a *~ iS *-~i3^ j' J-* * Op-Amp *£Sjf*a ji .JjUj ^ J^p (J»=" j^* *— >j_^» *j j «Xi 

-> J b <J, jj | cSJUal ^ jl j 4iib ^jSwj /^Jl i$u <J^3s.j^ ^ tAi ^Uai^ l 

tl^j .JCi_* jy'jl tSjlJOlj J Ol^»i»l C-Lli iii£>- jS" jlul J_» jl ^.Uj- (^1 jb _j X> J pT ,... - vl^i 



■ V EE Nonlnv Inv Offset 




Offset Out +Vcc NC 



Not Connected 



741 Pin Configuration 
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^ jUJ LJ k^ (^U jl_u j j I j (Op-Amp 741) ^"LU* ^ •jluT Cj ys cjU j^jIS" jl aI^J x>- jIju 



^ jj jj cJU- jl »i& y> 



\ 



.JLil 



A. = 



-R 



f 



(D 



V 



(1) Vs=0.5sin2n/t,/=lkHz 

(2) Vs=2f5sin2n/t,/=lkHz 

Vcc=10v, -Vcc=-10v s 



* 



L 2 

R =/tUkn 



7 
















12K 


■ H> 

L 



\2 



' UtopAmp JL; -^ 



1 J " 



0.6 Q)J^ 



OvU — - — ' 



0 + ~R )w 



Vs=0.Ssin2n/t,/i=lkHz ^ \j Q z 2 -2 
Vcc=10v, -Vcc=-10v 



15 




.,^' vs ^f 



VwJSf 



4. = 



v — v 



R.=) 



kn 



R r =\- 
Vl=0.5sin2n/t,/=lkHz 
V2=0v 

Vcc=10v, -Vcc=-10v 



12. 
R2 



wv 




.ait (r) j.ik. 



(r) 



p.. ' 



A— 



V 



) 



V = 



RxC 



x 



(f) 

|Vs|=lv p-p, /=lkHz -» ^ju^o £$* J£i 

Vcc=10v, -Vcc=-10v 
R=100 kCl, C=100 nF 




Op- 



.JjjjT <, ^'UUp ^ .JL^" C^.ji c5ly; I j ^» j j^) cS 0^** Ji^" Amp 741 
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.c~»t ^_ j Op-Amp 741 isU-uL . jU-i 



EE Nonlnv Inv Offset 




Offset Out *Vcc NC 



Not Connected 



741 Pin Configuration 

j Jo »s ^/—il iji jjj JUSL- jjl ^iU^ ^UoX^-jC ojIm jl'^j •C3*r*i* j' i3i*^ 0lA * i *' 3*»^L ^ 

^ j J^- 5, j'" 1 -* j' (_T~i^ '-^ •>^~~^ jl J» j-i J»l cJJ jl ^« J-i -J-tl. ^ii-; J jj j <ut-T jU j jl (^Illis-^U J,li 
? JLili ^ Cjj *>- 4; ji- (ilj j •/?) l^ij A^U-T jU J jl _J^»- £ tjl* JUSL- 

Vs=2.5sin2rc/t,/=lkHz 
Vcc=10v, -Vcc=-10v 

Vo 



RL=10k 
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Vs=2.5sin2n/t, /=lkHz 
Vcc=10v, -Vcc=-10v 
R=10k 



R 



I VW-* ►[ 



R 

H/W — f 



Vsi 



D1 




D2 



R/2 

-vw 



R 



-AAA/ 1 

R 



+ 

- Vo 



(Y)jCi 



19 




y ( j jlV £ j) oXi C~-i" AjJiJo Ijjii UJf O^^ 1 



T C2s" 



v.-* 



.JJ jji ' -L^ j\S" tiajj j* j\Ju> j I JUi OUlai U Jjb jU DC £p« vi^j 4j t _^J j jlJl» y> ^JG jjb *j 

j\Jj, .x£ 4, jl-L. t 



Rz 



Vz^k 




-* + 



,(,) Vc 



.j j-i^y* jjiy * 3' •Jtc^l L >x£c~S li^j jl :U»« jUIj aJ^o - 
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